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© Method for controlling the processing of poultry, and device for carrying out this method. 



© Method for controlling the processing of poultry 
in different production lines (13, 14, 15) operating in 
parallel, wherein the control of the processing of a 
specific bird (30) or a part thereof takes place on the 
basis of data derived from one or more observed 
contours of the bird (30) or a part thereof. For 
purposes of the control the data may be supplemen- 
ted by the weight of the bird (30) or part thereof. In a 
device for carrying out the method the observation 
takes place with the aid of one or more radiation 
sources (36) which transmit radiation rays (34) to 
" one or more radiation detectors (40), which radiation 
^1" rays (34) can be interrupted or weakened by the 
59 birds (30) or parts thereof. 
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The invention relates to a method for control- 
ling, the processing of poultry in different produc- 
tion .lines operating in parallel. The invention also 
relates to a device for carrying out this method. 

The processing, of poultry in a slaughterhouse . 5 
intended. for the purpose takes place using different 
machines, each of which carries out a specific 
operation on a bird or part, of a bird. These ma- 
chines, which, for example, cut off heads, cut off 
necks, eviscerate Jhe birds and joint the . carcass, io 
are arranged in a logical sequence along conveyor 
lines, and thus form production lines along which 
the birds are conveyed, hanging by the two legs 
from a hook, in order to undergo the successive' 
processing operations. is 

The poultry supplied to the slaughterhouse is 
not uniform in body build and/or .weight, even if it 
comes from the same flock (a collection of birds 
belonging together), which means, for example, 
that variations of, up to 20% in the size of body. 20 
parts amay occur between individual birds coming 
from the same- flock or reared under comparable 
conditions. 

On the other hand, a great variety of products 
is desired by thexustomers of the slaughterhouse. 25 

In order to make it possible to meet current 
customer demands in the optimum manner,, bi- 
furcations are fitted at certain points on the con- 
veyor lines, which bifurcations are in general 
formed by automatic overhang machines which are . 30 
known per se, and where according to the state of 
the art it is decided on the basis of the weight of 
each bird and/or on the basis of a visual inspection 
which conveyance route must be followed from the 
bifurcuration. .35 

It is important here that the most suitable pro- 
cessing should be carried out . on the birds on the . 
machine most suitable for that purpose, resulting in 
the rnaxium production output. By the known meth- . . 
od it is only possible to a very partial extent to 40 
guide each bird or part of a bird to the most 
suitable processing machine, i.e. at. a bifurcation rin ■ 
a conveyor line to determine the most suitable path.: 
to control an automatic overhang machine, because 
the means for determining the characteristics of the 45 
birds (shape, size of the breast and/or the legs, 
injuries etc.) on the basis of which: a decision has 
to be made are non-existent or, in -the'" case of' a 
visual inspection, are inadequate, ..in particular at 
high speeds at which the birds are conveyed along 50 
the conveyor line. " - .: • 

The object of' the method and device according 
to the invention is to eliminate Afte above-men- 
tioned disadvantages. The method according to the 
invention is to that end characterized ia that the"' 55 
control of the processing of a< specific bird or a part 
thereof : takes place on the basis of data? derived. '; 
from one or more observed contours of 4he bird or 



a part thereof. 

Determining a contour of a bird or part thereof, 
possibly combined with the determination of its 
weight : produces important advantages. Important 
data for controlling the processing of poultry, can 
be derived from the contour, which is an image of 
a boundary of a bird or a part thereof, at right 
angles to the direction of observation. If a choice 
has to be made between which of two, or more 
identical machines operating in parallel and set for 
different bird sizes a bird or a part thereof must be 
fed to for optimum processing, it is possible on the 
basis of the data obtained to select a machine 
which is best suited to the specific .size of the bird 
or a part thereof. The data can, of course, also, be 
used directly, for controlling the setting of a pro- 
cessing machine adapted to it. 

For a bird,* such data preferably comprises the 
position of the .neck/head transition,, -the 
shoulder/neck transition, the hip joints and the 
rump. The neck/head transition gives the . correct 
position for cutting off the head, the shoulder/neck 
transition .gives the correct position for cutting off 
the neck, the hip joints form a reference for cutting 
off legs and, jointing, and the position of the rump, 
together with the position of the shoulder/neck tran- 
sition, is particularly important as -a reference point 
for evisceration.. ; 

If the : observation takes place while the birds or 
parts thereof are in motion,;- the production need not 
be interrupted for it. 

A device by - which the above-mentioned ob- 
servation can be- carried out effectively comprises 
one or more radiation sources which transmit radi- 
ation rays to one or more radiation detectors, which 
radiation rays can be interrupted, or weakened by 
the birds or parts thereof. A bird moving- past can 
interrupt or weaken the radiation rays.. and thus 
modulate the output signal of one or more detec- 
tors. The interpretation of the detector output : sig- 
nals produces the contour of the bird or a part 
thereof, at right angles to the radiation rays. Using 
image analysis .techniques, it is possible to estab- 
lish from the observed contour not only the posir 
tions of body parts , of the birds, but also any 
damage (for example, a broken wing) or other 
irregularities. . . . ».r 

. The- radiation used for the observation may 
comprise visible or non-visible radiation or a com- 
bination of different kinds of radiation, depending 
on the part of the bird to be observed. For the 
observation of contours of -internal parts of the 
body, 6.g. bones or organs. Rontgen radiation may 
be used. ' For the observation of . contours of body 
outer parts the radiation preferably consists of visi- 
ble light or infrared eradiation, v . 

, ' In ' a preferred embodiment the observation 
takes place with the: aid of. a row .of radiation 
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sources which transmit parallel radiation rays to* a 
row of radiation detectors. With this embodiment a 
combination of the various detector output signals 
can be interpreted^ to produce the contour of the 
bird or a part thereof. ''' , :< 5 

The position in which birds are fed through the 
radiation rays will generally be* upside down, hang- 
ing by both legs 'from a hook which is movable in a 
conveyor line. Then,'* advantageously, the row of 
radiation sources as well as : the row of radiation w 
detecors are set up 'vertically. Other positions of « 
the bird or part thereof are.'of course, also possible 
for certain operations, for example' on the back for 
filleting the breast; Where the method according to 
the invention can be used to advantage. < l r -> ■'■ is 

The most contour data are obtained if the radi- 
ation rays lie at right angles to the breast side' or 
the back ' side of a bird, since in "that case the 
fewest number of body parts will be situated at the 
shadow-side of the' birds or parts thereof, -where 20 
they cannot' be detected.-- - > '".<■« 

" Of course, it is possible 1 to determine various 
contours of a bird or a part thereof' e.g. a Jeg, from 
different observation directions, so that the surface 
of the piece of poultry can be reconstructed in 25 
more than two dimensions with the aid' of suitable 
calculating devices.- This could ' be, for example, 
observation of the birds at the breast side and at' a' 
hip side, to determine the breast dimensions. 

The invention is explained with reference to the 30 
drawing, in which: t( 

Fig. 1 shows a schematic general view of a 
possible arrangement of processing machines, 
c.q. processing' stations, in a slaughterhouse; - 
Fig. 2 shows a front view of a preferred embodi- 35 
ment of the device- according to the inventions 
Fig. 3 shows a side view of a part of a similar 
device to that of Fig. 2; and : f 
Figs. 4A to 4L show time* charts of signals. from • 
the detectors "of Fig. 3. v • yn. 40 

The same reference numbers' relate • to the 
same parts in the figures. v ' v r i>- 

Fig. 1 schematically shows an arrangement of 
processing machines, .indicated by rectangular 
boxes, places on conveyor lines 1 , 2, 3, 4, .5, 6 and 45 
7, along which birds or .parts thereof are carried in 
the direction indicated by arrows. 

» In processing machine 10 the still live birds fed 
in are stunned and stuck/ following which the birds 
are left to- bleed dry. The birds are then plucked in so 
processing machine 1 1 . 

- At bifurcation 1 2 between the conveyor lines it 
must then be determined to- .which oven-ready line 1 
13, 14 or 15 the birds are to be conveyed..,iThe : 
oven-ready lines 13, 14: and 15; are each, set for. a 
specific size of bird; ovenfready line ,13. is; for = 
example, set for relatively small birds, oven-ready 
line 14 for medium-sized birds; and -ovea-ready ;line,v 



1 5 for relatively large birds: 

Before the bifurcation 12 the contour and' 
weight of abird are determined, following which an 
overhang rihachine in bifurcation 12; is controlled in 
such a way that each bird is conveyed on conveyor 
lines 2, 3'or 4 to the respective overirready line 13, 
14 br 15 of which the setting is most suitable for 
the processing of that bird. The bifurcation, like 
other bifurcations, contains buffers which prevent • 
one of the following conveyor lines from being 
supplied* with - too many ?birds: ; which cannot be 
processed^ : ' ' = - ■**- 

.Bifurcations 16, 17 and : 18 respectively are 
placed at the end of the conveyor lines 2, 3 and 4 
passing through the oven-ready line, .* in order to 
make it possible to take birds, for example, along 
conveyor Jine 5 to a processing -station 19 for 
damaged birds, along conveyor line 6 to a process- 
ing station 20 for undamaged birds of a certain 
weight, with the object of smoking; or deepfrying 
them there; or along conveyor line 7 to processing 
station 21 for removal of certain parts' of the body, 
for example the breast or the legs. : 

■ The bifurcations 16, 17 and 18 are 1 preceded 
by determination of the contour and the weight of 
each bird or f part thereof conveyed there, and on 
the basis of these data an overhang machine in the 
bifurcations 16, '17 and 18 is controlled, so that 
eacrrbird is conveyed to the 'processing station 19, 
20 or 21 for which the bird is most, suitable. . 

Fig. 2 shows a bird 30, hanging by the legs 
from a hook 32, which bird is guided through a 
plurality :of parallel radiation rays 34 in a direction 
at right ^angles to the plane of the drawing. The 
radiation rays 34 come from radiation sources 36 
which are fitted on a bar 38,>and are directed at the 
same number of radiation detectors 40 fitted on a ■ 
bar 42. If the bird is guided through the plurality of 
radiation rays 34, the radiation . from the radiation- 
sources* 36 on the radiation detectors 40 will be 
interrupted or weakened in a certain pattern. This is 
discussed in greater detail with reference to Figs. 3 
and 4. ...»'■ ■ . • ' • <. v - v.-- 

Fig. 3 shows thecbird 30 hanging from the hook 
32r being moved along a conveyor rail 50 at a 
certain speed in the direction of the arrow, by drive 
means , which are; not shown in any further detail. 
The hook 32 is for this purpose provided with a. 
roller 52. which is rotatable about a- shaft 54. The 
bird .30 is moved past in front of a bar 38 disposed 
on a fixed base 56, on which bar 38 twelve light 
sources .36 which emit light rays are fitted at right 
angles to. the direction of conveyance. The bird 30 
thus temporarily .interrupts the light rays coming 
from the Jight sources 36. 

r^The output signal thus produced by the twelve, 
light, detectors (not. shown) belonging to the t light 4 
sources' isoshown: in Figs. 4A ; to 4L f in which Fig; 



55, 



EP 0 489 984 A1 



4A represents the output signal from the light de- 
tector belonging to the uppermost light source 36. 
Fig. 4B the output signal from the light detector 
belonging to the light source 36 below it, and so 
on. Figs. 4A to 4L also indicate by L ("light") the 
signal levefgoing~with the receipt of light from the 
light source 36, while the signal level going with the . 
absence of light is indicated by D ("dark")" The ; 
time t is plotted on the horizontal axis. 

It can be seen from Ftgs. 3 and 4 that a 
horizontal dimension of the bird at the level of a 
light source can be determined by multiplying the » 
dark period of time in the appropriate light detector . 
by the average horizontal speed of the bird during 
the period. The accuracy of the measurement is 
limited by the dimensions of the components in.the 
optical circuit. Since the light sources are discrete, 
also in the vertical direction a limited resolution is 
achieved. For example, it can be deduced from the 
combination of the signals according to Figs. 4B 
and 4C, through halving of the light interruption 
frequency, that the rump of the bird 30 is lying at a 
level somewhere between the level of the cor- 
responding light detectors. The uncertainty in the 
level determination thus amounts to the centre-to- 
centre distance between the'iight sources/light de- 
tectors plus the dimensions of the components in 
the optical circuit, and can be reduced by selecting 
a greater density of light sources and light detec- 
tors in the vertical direction and/or using smaller 
components. 

The contour of each bird can be determined in 
this way. The position of the hip joint within the 
contour can also be determined approximately 
from the shortening and the lengthening of the 
duration of the dark period when the signals ac- 
cording to Figs. 4C, 4D and 4E are compared. ' 

The position of the neck/head transition on the 
contour follows from the shortening ^and lengthen- - 
ing of the dark period when the signals "according 
to Figs. 4J, 41 and 4H are compared. 

The position of Ihe neck/shoulder transition on 
the contour follows from comparisons of the dura- 
tion of the dark period in the 'signals according to 
Figs. 4G and 4H. 

Claims 

1. Method for controlling the processing of poul- ■ 
try in different production lines (13, 14, 15) 
operating in parallel, characterized in that 
the control of the processing of a specific bird 
(30) or a part thereof takes place on the basis . 
of data derived from one or more observed 
contours of the bird (30) or a part thereof. 

2. Method according to claim 1, charact rized 
in that for purposes of the control the data are 



supplemented by the weight of the bird (30) or 
part thereof. 

3. Method according to claim 1 or 2, charact r- 
5 ized in that for a bird the position of the 
) ' neck/head transition, the position of the 

shoulder/neck transition, the position of the hip 
joints and the position of the rump are derived 
from the observed contours. 

iQ 

4. Method according to claim 1, 2 or 3, char- 
acterized in that the observation takes place 
while the birds (30) or parts thereof are in 
motion. 

15 

5. Device for carrying out the method according 
? to any of the claims 1-4, characterized in 

j . that the observation takes place with the aid of 
pne or more radiation sources (36) which 
20 ' transmit radiation rays (34) to one or more 
radiation detectors (40), which radiation rays 
(34) can be interrupted or weakened by the 
birds (30) or* parts thereof. 

25 , 6. Device according to claim 5, characterized in 
that for the observation of body outer contours 
\ the radiation consists of visible light or infrared 
radiation. 

30 7. Device according to claim 5 or 6, character- 
i ized in that the observation takes place with 

the aid of a row of radiation sources (36) which 
> transmit parallel radiation rays (34) to a row of 

I radiation detectors (40). 

35 

8. Device according to claim 7 for the observation 
• - : . ... of a bird (30) or a part thereof hanging free, 

characterized in that the row of radiation 
■" sources (36) as -well as the row of radiation 
40 detectors (40) are set up vertically. 

9. Device according to one of the claims 5-8, 
characterized in that the radiation rays (34) 
lie essentially at right angles to the breast side 

45 or the backside of the bird (30). 
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